Astrocytes play a key role in EAE pathophysiology by orchestrating in the CNS the inflammatory response of resident and peripheral immune cells and by suppressing remyelination.
Astrocytes respond to insult with a process of cellular activation known as reactive astrogliosis. One of the key signals regulating this phenomenon is the transcription factor nuclear factor-kappa B (NF-κB), which is responsible for modulating inflammation, cell survival, and cell death. In astrocytes, following trauma or disease, the expression of NF-κB-dependent genes is highly activated. We previously demonstrated that inactivation of astroglial NF-κB in vivo (GFAP-IκBα-dn mice) leads to improved functional outcome in experimental autoimmune encephalomyelitis (EAE), and this is accompanied by reduction of pro-inflammatory gene expression in the CNS. Here we extend our studies to show that recovery from EAE in GFAP-IκBα-dn mice is associated with reduction of peripheral immune cell infiltration into the CNS at the chronic phase of EAE. This is not dependent on a less permeable blood-brain barrier, but rather on a reduced immune cell mobilization from the periphery. Furthermore, once inside the CNS, the ability of T cells to produce pro-inflammatory cytokines is diminished during acute disease. In parallel, we found that the number of total and activated microglial cells is reduced, suggesting that functional improvement in GFAP-IκBα-dn mice is dependent upon reduction of the overall inflammatory response within the CNS sustained by both resident and infiltrating cells. This results in preservation of myelin compaction and enhanced remyelination, as shown by electron microscopy analysis of the spinal cord. Collectively our data indicate that astrocytes are key players in driving CNS inflammation and are directly implicated in the pathophysiology of EAE, since blocking their pro-inflammatory capability results in protection from the disease.